Recently, a method named inverse PCR has been described by which genomic DNA sequences adjacent to a known (sequenced) locus can be amplified in vitro and sequenced (1-2). The method comprises the following three steps: (i) restriction of genomic DNA; (ii) recirculanzation of linearised fragments by ligation; and (iii) in vitro amplification with two primers which are reversed in their direction in respect to their normal orientation for PCR. The circularization reaction is unreliable and often concatamers are observed.
Recently, a method named inverse PCR has been described by which genomic DNA sequences adjacent to a known (sequenced) locus can be amplified in vitro and sequenced (1) (2) . The method comprises the following three steps: (i) restriction of genomic DNA; (ii) recirculanzation of linearised fragments by ligation; and (iii) in vitro amplification with two primers which are reversed in their direction in respect to their normal orientation for PCR. The circularization reaction is unreliable and often concatamers are observed.
We have developed a modified PCR method which alows walking and sequencing in any direction along genomic DNA starting from a known sequence. The basic principle of the method is outlined in figure la. There are several advantages of the new method. Ligation of ohgo-cassettes with sticky ends does not cause any problem. Since the cassette contains the universal primer sequence sequencing of PCR products can be done with any of the existing dideoxy termination or chemical degradation techniques using radio-or fluorescently-labelled nucleotides or primers. PCR products can easily be sequenced from both ends. The sequence obtained from the specific primer confirms the overlap and the sequence from the universal primer gives the necessary information from the endpoint of the PCR product to design new primers for the next walking/sequencing step.
We have successfully walked along the nematode unc 31 gene contained on a YAC within the background of total yeast DNA (figure lb). The technique has also been used to walk along total human DNA from exon 51 of the DMD gene into the adjacent intron. Each round of oligo-cassette mediated PCR walking was performed using multiple restriction enzymes (EcoRI, HindlTJ, Xbal, BglTI, Hinfl). The method can be applied in combination with any restriction endonuclease. Protocol: ds oligo-cassettes were 28 nucleotides long having a 4 nt or 3 (Hinfl) nt overhang. Genomic DNA (250-500 ng) was digested to completion and the restriction enzyme inactivated by heating. Half of the DNA was ligated to 5-50 pmol of oligocassette in a total of 20 y\. Following dilution to 100 /xl and heat inactivation 1 /d of the ligated product was used for the first round linear PCR with a specific primer which had been biotinylated at its 5'-end. PCR was carried out in 1 xPCR buffer (Cetus), 250 tiM dNTP's, 0.5 /tM specific biotinylated primer and 2.5 units Taq polymerase (Cetus). Since only one primer is present the amplification (50 cycles of 95°C 0.5 mm, 55°C 1 min, 72°C 1 min) is linear and not exponential. Isolation of biotin-labelled products was performed using 25 /xl of washed streptavidin-coated beads (Dynal S.A.). After incubation for 15 min at RT the beads were washed three times with 40 yl of 1 M NaCl in TE buffer followed by three washes with 1 xTE buffer. Supernatants were carefully removed after each washing. Exponential PCR was earned out using the polymer bound DNA as the template as described above except that 35 cycles were carried out and two primers were present, (one complementary to the cassette and the other unbiotinylated but specific to the known sequence). Amplification products were analysed on 1% agarose. After reamplification, specific PCR products were separated on 1 % LMP agarose, isolated and sequenced by chemical degradation or by dideoxy termination techniques using both radioactive or fluorescent labels.
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Figure lb shows the result of a successful walk of 1 kb within the nematode unc 31 gene contained in a YAC clone Lane 1 shows the predicted 1 kb band resulting from the amplification of the DNA between the specific primer and a Hindlll site to which the cassette was ligated Lane 2 shows reamphfication with an internal pnmer pnor to DNA sequencing. The sequence was in agreement with that known for the unc 31 gene (D Livingstone, personal communication). Lane 3 shows molecular weight markers (123 bp ladder BRL)
